Flow visualization inside a Ranque-Hilsch tube 
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Abstract 

In this fluid dynamics video we visualize the flow inside a Ranque-Hilsch tube either with 
baby powder or with water. 

1 Introduction 

A Ranque-Hilsch tube is a mechanical device that, without any moving components, separates a 
stream of gas into a hot and a cold components. Air at Tj n = 17.5°C and a high pressure of 5.72 
atm. enters tangentially at a cross section of the tube Figure 1. In our configuration the hot stream 
exits at Tjj = 30.4°C and the cold stream at Tc = 14.9° C Our tube was constructed following the 
patent of Ranque [1] . The physical phenomenon has not been completely understood. 




Figure 1: Ranque-Hilsch tube 

The Ranque-Hilsch tubes (vortex tube) are now commercially used for low-temperature appli- 
cations. In order to increase the efficiency, they have been proposed to replace the conventional 
expansion nozzle in refrigeration systems. 

Before we seeded the flow we didn't know the existence of a swirling helicoidal motion, that can 
be observed in the slow motion videos (1200 fps, seeded with baby powder and water). We did 
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expect the helicoidal mode. To introduce the baby powder or the water, we made an atomizer as 
shown in Figure 2. 
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Figure 2: Side A seeding particles and cold side of the Ranque-Hilsch tube 
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